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OIL AND PROTEIN CONTENT OF CORN INBRED LINES 
BY hour Earle, ! ede Curtis,” and J. E. Hubbard® 


INTRODUCTION 


Oil is a valuable constituent in corn. Any increase in oil content should 
result in an increase in the value of corn for feeding and industrial 
processing. Also for food and feed use, any increase in the amount or 
quality of protein should give added nutritional value, 


The Illinois Selection Experiment, started in 1896 by Hopkins (ise16iee 
gave the first evidence that the oil and protein content of corn can be 


either increased or lowered by breeding. Later reports of this continuing 
experiment have shown the great extent of compositional variation attained 
and some of the factors influencing oil and protein content (19-21). The 
importance of parentage in determining oil content is emphasized by Sprague 
and Brimhall (18) and by Curtis and others (2,3). Around 1920, East and 
Jones (7) and Hayes (11) with his associate Garber (12) reported studies 
of the inheritance of protein. Nearly 30 years later, Frey (8) found 

that in crosses between Illinois High Protein and Illinois Low Protein, 
low protein was dominant, whereas Kuo (17) in a cross of W23 X R53 found 
no dominance. Genter and others (10) noted very little dominance for 
either oil or protein; they concluded that the parental mean was the best 
criterion for predicting composition of the progeny. 


One of the chemical estimates of protein quality in corn is based on a 
determination of zein, or as it is commonly determined, of alcohol-soluble 
nitrogen, Frey and others (9) suggested that it might be difficult, with 
inbreds then being used in producing corn hybrids, to improve both the 
quality and quantity of corn protein by selecting for low zein in relation 
to total protein. A more extensive study of inbreds, however, might 
disclose some which deviate markedly from the norm--, that is, toward a 
low zein:protein ratio. 
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MATERIALS AND METHODS 


A uniform field performance test of 145 inbred lines was conducted in 1948 
by members of the North Central Corn Improvement Conference (4); in 1949 

the test was repeated (5) with some changes in lines studied. Seed for 
planting each inbred line was supplied by a single station, preferably the 
originator, but observations and analyses were done on a state basis. The 
availability of this series afforded an unusual opportunity to examine the 
oil and protein content of a large number of inbred lines grown at different 
locations, Samples of grain representing the 145 inbreds grown in 1948 were 
supplied, upon request, by the agricultural experiment stations of Iowa, 
Nebraska, Illinois, and Indiana. Grain samples were not replicated. After 
samples from 3 stations had been analyzed and the resulting data tabu- 
lated, samples of 20 of the 145 inbreds were requested from 8 additional 
locations. In the 1949 tests, 20 inbreds for oil and protein analyses were 
requested from the same 12 locations except Wisconsin was substituted 

for North Dakota. The 20 inbreds, both in 1948 and 1949, were not all grown 
at all 12 locations. There were nine inbreds common to both years' tests. 


Samples were finely ground in a hammer mill. Nitrogen was determined by 
the Kjeldahl-Wilfarth-Gunning method (1); oil, by the AOAC method for oil 
in soy flour (1); and alcohol-soluble nitrogen (only 1948 crop samples from 
Nebraska), by the following method: 80 ml. of 60-percent ethanol were 
added to 2.8 g. of finely ground corn in a 100-ml. volumetric flask. The 
mixture was shaken well and allowed to stand overnight at 80° C. It was 
then diluted to 100 ml. volume, and a 50=-ml. portion of the extract was 
analyzed for nitrogen. 


RESULTS AND DISCUSSION 


Oil and protein contents of 145 inbreds grown in 1948 at Ames, Iowa; 
Lafayette, Ind.; Urbana, I1l.; and Lincoln, Nebr., and 4-state averages 

are given in the Appendix, Table 1. Inbreds varied somewhat in oil and 
protein contents from one location to another but, in general, each inbred 
had about the same relative rank at each location. Averages from the 4 
stations showed that oil content of the 145 inbreds ranged from 2.8 to 5.8 
percent, and protein content from 9.4 to 15.8 percent. In 1949, the inbreds 
maintained their same general ranks in both oil and protein contents at the 
several locations. Data on these inbreds are given in the Appendix, Tables 
Deana S) 


> North Dakota, South Dakota, Minnesota, Michigan, Ohio, Missouri, Kentucky, 
and Kansas. 


© In 1948 only 1 inbred, and in 1949, 8 inbreds were grown at all 12 
locations. 


7 L317, M14, 1205, Hy2, Tr, 38-11, Kys, WF9, and K4. 
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Of the nine inbreds common to both the 1948 and 1949 tests, seven were 
grown both years at eight identical locations. The statistical analysis 
of variance for these is presented in the Appendix, Table 4, Neither 
season nor location had a significant effect when considered alone, but 
the interaction location X season was significant at the l-percent level 
for both oil and protein. Inbred line had, by far, the major effect on 
both oil and protein content (significant at the l-percent level). 
Inbred lines were significantly different from each other and were 
consistent at each of the locations. The interaction inbred x location 
was not significant, There is no test available for the inbred x season 
interaction. 


To test further the differences shown between inbreds, lines were ranked 
in order of increasing mean oil and protein contents, and Duncan's 
multiple range test (6) was applied: 


Inbred® 1205 Tr Hy2 WFO Kys 38-11 Kd 
d d cd Cc b ab a 
Mean oil, % BG SUGINN Stee ae AB MS 5.5 
Inbred® Hy2 Te 1205) WES) KA Kys 38-11 
C € be b b a a 


Mean protein, % 10.4 10.5 eb Maal WAGE 3S 7/ 14,1 


The alcohol-soluble nitrogen content of 145 inbreds grown at Lincoln, 
Nebr., in 1948 was determined and the proportion of nitrogen that was 
alcohol soluble was calculated (Appendix, Table 1). The alcohol-soluble 
nitrogen consists principally of zein but includes some other nitrogen 
compounds, The proportion of nitrogen that is alcohol soluble ranged 
from 42.2 to 61.0 percent. In general, inbreds with a high protein con- 
tent tended to have a high proportion of alcohol-soluble nitrogen. 


A plot is shown in Figure 1 of the protein content versus proportion of 
protein that is alcohol soluble for the 145 inbred lines analyzed for 
alcohol-soluble protein. The regression line was calculated, and the 
95-percent limits are shown by the two dotted lines. Results are similar 
to those previously reported (9). About 37 percent of the variation in 
alcohol=soluble protein is accounted for by differences in protein content. 
Although variability of the inbreds analyzed indicates that some selection 
for protein quality in high-protein inbreds might be possible, it is 
evident that lines deviating most markedly from the average alcohol- 
soluble protein:total protein ratio show a high ratio rather than the 
desired low ratio. 


8 Inbred lines with different letter designations are significantly 
different in mean 011 or protein content from other inbred lines at the 
S-percent level of significance; those with identical letters are not. 
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Figure 1.--Regression of proportion of protein that is alcohol-soluble on 
the percent protein in 145 inbred lines grown at Lincoln, Nebr., in 
1948. 
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SUMMARY 


The oil and protein composition was determined on 145 inbred lines of corn 
grown at 4 locations in 1948. Up to 20 lines were also analyzed from 8 
additional locations in 1948 and from 12 locations in 1949. The inbreds 
(average from 4 stations in 1948) ranged in oil content from 2.8 to 5.8 
percent, and in protein content from 9.4 to 15.8 percent. 


The proportion of nitrogen that was alcohol soluble was determined for the 
145 inbreds grown at 1 location; it ranged from 42.2 to 61.0 percent. 


The variation in composition was studied statistically for seven lines grown at 
eightlocations both years. 


CONCLUSION 


For both oil and protein the inbred line was highly significant (l-percent 
level) in determining composition; neither location nor season had a 
Significant effect. However, the interaction location X season was sta- 
tistically significant at the l-percent level in determining both oil and 
protein, The inbred X location interaction was not significant and there 
is no test of significance for the other interactions. 
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